Background: Generic medicines have the same quality, safety, and efficacy as their counterpart original brand medicines. Generic medicines provide the same therapeutic outcomes but at a much cheaper cost, so are promoted in many countries to contain pharmaceutical expenditure and sustain the health care system. Thus, the perspective of patients and medicine consumers as end users of these medicines is an important factor to enhance the use and utilization of generic medicines. The objective of this paper is to review patients' and consumers' knowledge, perceptions, acceptance, and views of generic medicines in the current literature. Methods: An extensive literature search was performed in several databases, namely Scopus, PubMed, ISI Web of Knowledge, Proquest, and the Wiley online library, to identify relevant studies published in the English literature for the period 1990-2013. Results: A total of 53 studies were included in the review, comprising 24 studies from Europe, ten from North America, six from Asia, five from Australia and New Zealand, five from the Middle East, one from Africa, one from Latin America, and one from the Caribbean region. A large body of literature has reported misconceptions and negative perceptions about generic medicines on the part of patients and medicine consumers. Moreover, although it is reported in almost all countries, the percentage of consumers who had such misconceptions varied from one country to another. However, in many countries, there was a meaningful percentage of patients who had negative perceptions and misconceptions about generic medicines. Moreover, such misconceptions and negative perceptions were reported as major obstacles to the use and acceptance of generic medicines among patients. Further, studies that focused on specific populations (eg, patients with epilepsy, psychosis, or renal disease) reported a more negative perception and more resistance to the use of generic medicines. The type of medical condition and its level of seriousness or severity, recommendations by health care professionals, price difference (ie, cost saving), previous experience of generic medicines, and knowledge/information about generic medicines were considered to be important factors that affect a patient's decision to use a generic medicine or a brand medicine. Conclusion: The results from this literature search show that patients and medicine consumers tend to prefer original brand medicines over generic medicines. Further, in many countries, there is still a considerable proportion of patients and consumers who lack adequate knowledge or have insufficient information about generic medicines. Thus, there is a need for educational interventions and activities to educate patients about generic medicines. It is also evident in the literature that health care professionals (physicians and pharmacists) play a key role in the promotion of generic medicines and in patients' acceptance of generic medicines and generic substitution. Hence, health care professionals need to play a more active role by educating patients and recommending generic medicines to their patients.
Introduction
Generic medicine can be defined in different ways in different countries. 1 However, the term is commonly understood, as defined by the World Health Organization, to mean "a pharmaceutical product, usually intended to be interchangeable with an innovator product that is manufactured without a license from the innovator company and marketed after the expiry date of the patent or other exclusive rights". 2 Generic medicines are required to have the same active substance, strength, pharmaceutical form, and route of administration as their brand counterparts, but can be different in some aspects, such as inactive ingredients, color, and shape. 3 Before registration, similar to all medicines including original brand products, a generic medicine must pass through a rigorous registration process and stringent requirements to ensure its quality, safety, and efficacy, and that it meets all the required standards. 3, 4 Further, the concept of bioequivalence is an essential requirement for the approval of generic medicines. 5 Bioequivalence is investigated to demonstrate clinical equivalence of the generic medicine with its counterpart original brand, and hence repeating the preclinical and clinical testing performed on the original brand is not required. 1 Generic medicines are much cheaper than their equivalent brand medicines [6] [7] [8] [9] and are available as standard therapy for many acute and chronic diseases. 8, 10 Thus, wide use of generic medicines would not only decrease medicine expenditure but also be essential for the sustainability of the health care system. 11 Therefore, in recent years, to confront the escalation of health care expenditure in general, and pharmaceutical expenditure in particular, many governments and third-party payers have encouraged the use of generic medicines as an integral part of the health care system by instigating and implementing various policies, initiatives, and strategies. [12] [13] [14] [15] [16] [17] Amidst them all, the acceptance of generic medicines by patients is an important issue and an essential factor given that patients are the end users of these pharmaceutical products. 18 In fact, correct understanding, knowledge, and positive perceptions are prerequisite to acceptance of generic medicines by patients. 18 Thus, the aim of this review was to determine patients' and medicine consumers' knowledge, perceptions, acceptance, and attitudes towards generic medicines and generic substitution and to explore the factors that influence their acceptance of generic medicines.
Methodology
An extensive literature search was performed to identify published studies related to perceptions, views, opinions, understanding, knowledge, and acceptance of generic medicines. Studies that employed either qualitative or quantitative methods or both were included in the study. The search strategy and identification of studies was performed according to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement. 19 An extensive literature search using several electronic databases, namely Scopus, PubMed, ISI Web of Knowledge, Proquest, and the Wiley online library was performed. The bibliographies of the retrieved articles were also reviewed for further potential studies. The search strategy involved using Boolean operators for combinations of several keywords to identify the relevant articles. To make the search broad and comprehensive and to include as many relevant articles as possible, the stem word "generic" was used to represent the keywords, ie, generic medicine(s), generic drug(s), generic medication(s), generics, and generic substitution. For patients, the following keywords were used: patient(s), consumer(s), customer(s), people, lay. For all five databases, the search was as follows: generic AND [patient(s) OR consumer(s), OR customer(s) OR people OR lay]. The search was restricted to article titles. In order to capture studies that used only the generic term in the title, we searched the databases (Scopus and PubMed) for such studies using this research formula in Scopus: (generic medicines OR generic medications) AND NOT [patient(s) OR consumer(s), OR customer(s) OR people OR lay OR pharmacist(s) OR physician(s)]; and this formula in PubMed: (generics OR generic medicines OR generic medications) AND NOT (patients OR consumers, OR customers OR people OR lay OR pharmacists OR physicians). The research was restricted to journal articles, human studies, and publication in the period 1990-2013. Moreover, in this review, only studies that investigated patients/ consumers' knowledge, perceptions, attitude, views, and acceptance of generic medicines were included. Other studies not related to the topic or articles that were not really assessing patient/ consumer perceptions towards generic medicines, but rather largely looking at the clinical effectiveness of generic medicines in patient populations were excluded. Only articles published in the English language were included. To determine whether or not the reports met the required criteria (ie, related to the topic and published in English), the lists of titles and abstracts from the searches were examined by two reviewers independently, and where doubt remained, the whole paper was examined. In addition to systematic search of the databases, the authors also searched their own EndNote libraries which contained studies related to patients and generic medicines.
Results
The search process resulted in 1,441 titles and abstracts. After removing duplicates, 669 abstracts and titles were screened.
Of these, 594 were excluded because they were not totally related to the topic or did not investigate the perceptions, views, or knowledge of patients towards generic medicines. The remaining papers (n=75) were full-text and assessed for eligibility for inclusion in the study. Of these, 22 were excluded because they were not actually related to patients' knowledge, perceptions, attitudes, and acceptance of generic medicines. As a result, 53 studies were included in the final review. The PRISMA diagram for this review is shown in Figure 1 . Because the studies were conducted in different countries, they are presented in seven groups, namely studies from North America (n=10), Australia and New Zealand (n=5), Asia (n=6), Europe (n=24), the Middle East (n=5), and Latin America, Africa, and Caribbean region (n=3). When there was more than one study from the same country, the studies were arranged in chronological order.
Studies from the USA and Canada
There were ten studies identified from the USA and Canada. A summary of the characteristics of these studies is presented in Table 1 . Ganther and Kreling 20 conducted a survey in Wisconsin to evaluate patients' perception of the risks of generic medicines prescribed for the treatment of different medical conditions (heart problems, hypertension, "strep throat", pain, and cough) and to determine the relationship between risk perception and the required amount of cost saving that would make the patients switch to the generic equivalent. The study findings showed that the perception of generic medicines as being riskier than brand medicines varied widely, from 14.2% for coughs to 53.8% for heart problems. This study also showed that the higher the patients' perceived risk of the medical condition, the greater/larger the cost saving required to switch to a generic version. In this study, only 2.6% of participants would not accept generic medicines for a cough regardless of the price or cost savings, while a higher percentage (27.2%) were not willing to accept generic medicines for heart problems. The authors concluded that patients' perception of risk varies for different medical conditions. Accordingly, the required cost saving to switch to generic medicines also varies according License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 19 Abbreviation: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
Patient Intelligence downloaded from https://www.dovepress.com/ by 54.70.40.11 on 17-Oct-2019 For personal use only. The study was conducted in a small region in one state, so generalization is limited The study examined the overall risk of generic medicine utilization and the reported behavior; however, specific types of risk and actual behavior were not examined Sansgiry et al 21 Houston, Texas, USA Self-administered questionnaire-based study 505 consumers, (response rate 60.5%) General population
The study was done in ten pharmacies in Houston, so the findings might not be generalizable to other areas General issues pertaining to respondent bias and study design The study sample was relatively homogenous Iosifescu et al 22 New York, USA Intervieweradministered questionnaire-based study 315 participants (recruitment rate 43%) elderly adults ($65 years) who were enrolled in Medicare (the federal health insurance program for elderly and disabled adults in the USA)
Most study participants had government insurance (ie, Medicaid) and were perhaps less sensitive to medicine costs than other adults with low income who need to pay more for their medicines The study was conducted in a single institution with a low rate of participation 
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Patient knowledge, perceptions, and acceptance of generic medicines to the perceived risk, ie, the higher the risk, the greater the cost saving required. 20 Participants in a study by Sansgiry et al 21 in Houston, Texas, had a slightly more positive perception regarding generic substitution. Although many participants (61%) supported generic substitution, some participants (22%) considered that generic substitution prevented them from getting the medicines prescribed by their physicians, and a similar percentage (20%) stated that it prevented them from having the best medicines. Regarding the effectiveness, quality, safety, and side effect profiles of generic medicines, 19% and 20% believed that generic substitution led to less effective and lower quality medicines, respectively, while 61% believed that side effects would not increase because of generic substitution. Moreover, in this study, less than half of participants (46%) requested generic medicines from their pharmacists to substitute their brand medicines. In this study, there was a statistically significant positive correlation between participants' perceptions towards generic substitution and their attitude towards generic medicines (r=0.63, P,0.001). Also, there was a statistically significant positive correlation between participants' perceptions of generic substitution and their willingness to ask their pharmacists for a generic substitution (r=0.40, P,0.001). Overall, consumers in this study had a slightly more positive attitude towards generic medicines. However, the study still identified a significant proportion of consumers with negative or neutral attitudes towards generic medicines. 21 Iosifescu et al 22 conducted a study in New York to evaluate the beliefs of elderly adults ($65 years) who were enrolled in Medicare (the federal health insurance program for elderly and disabled adults in the USA) about generic medicines. In this study, 45.8% strongly or somewhat agreed that generic medicines are as safe as brand medicines. Similarly, 46.6% strongly or somewhat agreed that generic medicines are as effective as brand medicines. In this study, only 11.6% strongly or somewhat agreed that generic medicines produce more side effects than brand medicines. Negative beliefs and perceptions about generic medicines were associated with non-white race, a lower level of education, low income, having Medicaid insurance coverage, low health literacy, and poor communication skills on the part of physicians. The authors concluded that many low-income elderly adults, especially African Americans and those with inade quate health literacy, have negative beliefs about generic medicines. 22 Shrank et al 23 conducted a national survey with commercially insured patients in the USA. Most participants (94%) believed that generic medicines are cheaper than their counterpart brand medicines. More than 70% believed that generic medicines are better value than brand medicines. Despite these two facts reflecting an appreciation of generic medicines, only 37.6% preferred to use generic medicines themselves. In this study, 29.9% of participants agreed that brand medicines are more effective than generic medicines. Less than 10% of participants believed that generic medicines produce more side effects than brand medicines. Regarding communication with health care providers about generic medicines, 53.7% of participants mentioned that their physicians never or seldom talked to them about generic medicines, while 52% mentioned that pharmacists never or seldom talked to them about generic medicines. The authors concluded that although most participants are aware of the value and economic benefit of generic medicines, few are willing to use generic medicines themselves. 23 In another paper, Shrank et al 24 investigated the relationship between patients' beliefs and communication about generic medicines and their actual use of generic medicines. The study findings showed that, of five domains, ie, general preferences for generic medicines, effectiveness and safety of generic medicines, generic cost/value, feeling comfortable with generic substitution, and communication with health care providers about generic medicines, only two domains (feeling comfortable with generic substitution and communication with health care providers about generic medicines) were significantly associated with the use of generic medicines in the fully adjusted model. Therefore, the authors concluded that educational efforts that concentrate on these two factors might be more effective for increasing the use and acceptance of generic medicines. 24 Papsdorf et al 25 conducted a study in Kansas to explore the experiences and attitudes of patients towards generic 
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Alrasheedy et al antiepileptic drugs (AEDs) and generic substitution policy.
The study findings showed that the majority of patients (80.2%) were aware of the existence of some generic AEDs. Also, more than half of the participants (57.1%) mentioned that they had used a generic AED. Among those who mentioned having used generic AEDs, 27.8% reported a breakthrough seizure and 34% reported experiencing side effects that they thought were related to the generic substitution. Due to these negative experiences, 31.2% switched back to original brand medicines. In this study, 78.7% of participants were concerned about the generic substitution policy that allows pharmacists to make a generic substitution without the patient's consent or their physician's approval. Moreover, 53.3% of this sample of patients with epilepsy expressed concerns over the increasing utilization of generic AEDs. 25 Keenum et al 26 conducted a study using a convenience sample of women visiting a gynecology health clinic and currently enrolled in US TennCare (Medicaid). In this study, most (97.6%) of the women interviewed believed that generic medicines are cheaper than their counterpart brand medicines. More than half (60.5%) believed that generic medicines are better value than brand medicines. Despite these two facts indicating an appreciation of generic medicines, only 45.3% preferred to use generic medicines themselves. In this study, most women (86.6%) believed that generic medicines have the same side effect profile as the brand medicines and 76.7% stated that they have the same effectiveness. Communication and discussion with health care providers about generic medicines was uncommon, with only 29.7% and 35.5% of participants, respectively, stating that their physician and pharmacist talked to them about generic medicines. Therefore, the authors concluded that frequent discussion and communication between health care professionals and patients about generic medicines needs to be encouraged, and that awareness about the value and benefits of generic medicines does not translate into a preference for personal use of generic medicines. 26 Sewell et al 27 conducted a qualitative study in Alabama that consisted of four focus groups including 30 participants, and found that most participants believed generic medicines to be less effective than brand medicines. Conversely, fewer participants expressed concerns regarding differences in the side effect profile between generic medicines and brand medicines. Interestingly, in this qualitative study, some participants considered brand medicines to be "real medicines" while generic medicines are not. Moreover, participants were willing to use generic medicines for minor illnesses but were hesitant to use them for more serious conditions. Participants also had the perception that generic medicines are cheaper, second-choice medicines that poor or low income patients "have to settle for". 27 Kohli and Buller 28 conducted a study in Michigan to evaluate perceptions of generic and branded over-the-counter (OTC) medicines and to determine factors influencing the decision of participants to use generic or brand medicines. The vast majority of participants believed that generic and brand OTC medicines are of the same safety (91%) and efficacy (82.5%) and pass through the same US Food and Drug Administration (FDA) approval process (91%). Almost half of the participants (50.6%) often or almost always used generic OTC medicines over their equivalent OTC brand. However, 24.4% were willing to pay more for the OTC brand medicine and 71.9% stated that they stick to the same brands of OTC medicine. The influencing factor when selecting generic OTC medicines was their low cost. However, the influencing factors for taking an OTC brand medicine were advertising, duration of effect, severity of illness, relief of multiple symptoms, and preferred manufacturer. 28 Pereira et al 29 conducted a study in Ontario with patients on warfarin to evaluate their perceptions of generic warfarin and generic substitution. In this study, 63% of patients were on Coumadin ® (Bristol-Myers Squibb, St Laurent, Quebec, QC, Canada) while the rest (37%) were on generic warfarin. In general, 42.5% were aware of the availability of generic medicines and 46.9% were comfortable with using generic medicines. Specifically with regard to warfarin, 51.9% stated that they were happy with the current brand of warfarin they were using and 33.3% reported that they would feel comfortable using a generic warfarin instead of the branded product, Coumadin. However, 17.2% thought that generic warfarin is not as effective as the brand version and a similar percentage (17.2%) thought that generic warfarin is not as safe as the brand version. In this study, there were no statistically significant differences between responses of participants in terms of age or sex. However, there were statistically significant differences between the responses of patients who were on original brand warfarin and the patients who were on generic brands of warfarin. A larger proportion of patients taking generic warfarin were aware of the availability of generic medicines in the market, comfortable taking generic medicines, perceived generic warfarin as having the same effectiveness and safety as the original brand, and aware of the regulatory and registration requirements. 29 
Studies from Australia
Five studies from Australia and New Zealand were identified. A summary of the characteristics of these studies 
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Patient knowledge, perceptions, and acceptance of generic medicines is presented in Table 2 . Hassali et al 30 conducted a qualitative study of 16 consumers in Melbourne, Australia, to explore consumers' perceptions of generic medicines and to determine barriers to the use of generic medicines. The study findings showed that some patients were not familiar with the term "generic medicines". The main facilitators of generic acceptance were its cost and recommendation by health care professionals, while the barriers were the preferences and influence of medical doctors, concerns about the side effects of generic medicines, lack of adequate information about generic medicines, and potential confusion due to use of different brands of medicines. Thus, the authors concluded that educational efforts by health care professionals and governments need to be made to educate society and patients about the safety and efficacy of generic medicines. 30 Bulsara et al 31 conducted a qualitative study in Western Australia to explore the perceptions and views of elderly patients' ($65 years) on generic medicines. The study findings showed that many participants mistrusted generic medicines and were confused about them. Some participants believed that generic medicines are of inferior quality compared with brand medicines. Also, many participants were not aware of the differences between generic medicines and brand medicines, including aspects such as active ingredients, and reported some confusion regarding the terminology and names of the brands used. Some participants suggested that the names of active ingredients need to be highlighted on the packaging and labeling of medicines, rather than the trade names. Thus, a lack of uniformity in packaging and labeling also adds to the confusion, especially for elderly patients who are often on multiple medicines and might The participants in focus groups had already attended the consumer forums about generic medicines; this might have increased their awareness about issues surrounding generic medicines Participation in the focus group was self-selecting As such, more of those who are more familiar with the topic might have been included Ibrahim et al 32 Adelaide, South Australia A cross-sectional self-administered questionnaire-based study A total of 503 patients participated in the study (response rate 99%)
The study was conducted in one state and thus generalization of findings to other states in Australia might not be possible As it was a self-administered anonymous survey, response to the item related to consumer's preference was not further clarified Ngo et al 33 South Australia and the Northern Territory Mail survey 47 questionnaires were returned (response rate 6.7%) Patients with epilepsy
The low response rate of the study is a major limitation. The sample size did not cover all states, therefore generalization of the study findings is not possible The sample might not be representative of epilepsy patients as it is more likely that those who are more interested in the topic or more motivated responded to the survey Babar et al 34 Auckland, New Zealand A cross-sectional self-administered questionnaire-based study A total of 441 consumers participated in the study (response rate 76%) General population
The study included only those consumers who visited and entered inside the community pharmacy and it was also conducted during the working hours of weekdays, so those part-time workers might be overrepresented; also, those who are visiting community pharmacies might be different to the general population have multiple substitutions. The authors concluded that the concerns raised by senior patients need to be addressed, otherwise the uptake of generic medicines by this group of patients would not improve. 31 Ibrahim et al 32 conducted a study in Adelaide, South Australia, to evaluate patients' perceptions and knowledge of generic medicines. In this study, about 67% mentioned that they rarely requested generic substitution for their prescription medicines at their community pharmacy. Almost half of the participants (47%) mentioned that they needed more information about generic medicines. Also, 27.2% mentioned that they were not informed about generic substitution and generic medicines by their health care providers, ie, physicians and pharmacists. In this study, 52% of patients disagreed that generic medicines are of inferior quality and 49% disagreed that brand medicines are more effective than generic versions, while 53% disagreed that generic medicines produce more side effects. Overall, only 29.7% of participants agreed that they would take generic medicines rather than brand medicines. The authors concluded that while some patients lack adequate knowledge about generic medicines, many did not prefer the use of generic medicines but were neutral towards them. 32 Ngo et al 33 conducted a study of patients with epilepsy in South Australia and in the Northern Territory. In this study, the majority of respondents stated that pharmacists should only perform generic substitution for their AEDs with their consent (87.2%) and with the consent of their doctors (63.8%). In this study, 80.8% felt comfortable about asking their doctors to prescribe only brand medicines for their AEDs, and 68.0% felt uncomfortable using generic medicines for treatment of their epilepsy. Moreover, potential cost savings would make only 23.4% prefer to use generic AEDs. In this study, the majority of participants expressed concern about the effectiveness (70.2%) and safety (55.4%) of generic AEDs. For generic medicines in general, 44.6% expressed concern about use of generic medicines for shortterm medical conditions. 33 
Study from New Zealand
Babar et al 34 conducted a study in Auckland, New Zealand, to explore the perceptions, knowledge, and attitudes of consumers regarding generic medicines. Their findings showed that 51.6% were familiar with the term "generic medicine". In this study, there was a statistically significant association between education, age, and ethnicity of participants and knowledge of generic medicines, with participants of older age, with a lower level of education, and of certain ethnic origin having a lower level of knowledge about generic medicines. In this study, 36 .0% reported that they felt uncomfortable if the physical characteristics (color and shape) of their medicine changed and 16.2% reported having been told by their health care professionals to stay on the same brand. In the event of a minor illness (eg, hay fever), 78% reported they would accept a generic substitution on the recommendation of the pharmacist. This study also showed that those with a better knowledge of generic medicines and those with a higher level of education were more likely to accept generic substitution. For more serious conditions (eg, diabetes), only 58.7% would accept generic substitution. While there was no association between demographic characteristics and acceptance of generic substitution for serious illness, there was a relationship between knowledge about generic medicines and acceptance of generic substitution for serious illness. The authors concluded that many participants in their study had misconceptions about generic medicines. The level of knowledge about generic medicines and recommendations by health care professionals were the determinant factors for use of generic medicines and acceptance of generic substitution. 34 
Studies from Asia
Six studies were identified from Asia. A summary of the characteristics of these studies is presented in Table 3 . Al-Gedadi et al 35 conducted a study in Penang, Malaysia, to evaluate consumers' perceptions and awareness of generic medicines. In this study, only 28.3% consumers knew the term "generic medicines". Moreover, only 28% knew that generic medicines can be available under different names on the market. For those who were familiar with generic medicines, most (59.8%) knew about them from their health care professionals, ie, pharmacists and physicians. The vast majority (80.6%) indicated that there is a need to educate patients about generic medicines. Many participants had misconceptions about generic medicines, with a considerable percentage indicating that generic medicines are of inferior quality (38.9%), less effective (34.8%), and may produce more side effects (31.2%) compared with the original brand medicines. In this study, 75% of participants reported that they would use a generic medicine on the recommendation of their health care professional. The authors concluded that many consumers lack knowledge about generic medicines. 35 Thomas and Vitry 36 conducted a study in Kuala Lumpur and Selangor, Malaysia, to explore consumers' knowledge about generic medicines and their willingness to use them. Patient knowledge, perceptions, and acceptance of generic medicines Table 3 Summary of studies included in the review investigating patients' perceptions and acceptance of generic medicines in Asia
Study
Country Methods Population and sample size Limitations
Al-Gedadi et al 35 Penang, Malaysia A self-administered questionnaire-based study A total of 396 valid questionnaires were included in the study (convenience sample)
The small sample size of the study and convenience sampling technique limit generalization of results The study was conducted in one state; hence, results cannot be generalized to the whole country Hoshi and Kimura 38 Kanto area of Japan A cross-sectional survey 457 outpatients (a convenience sample)
Limitations were not mentioned by the authors Thomas and vitry 36 Kuala Lumpur and Selangor, Malaysia
An intervieweradministered questionnaire-based study A total of 203 consumers were interviewed
The study was conducted in two regions of Malaysia; therefore, it is not possible to generalize the results to other parts of the country; in addition, the study was conducted in urban areas and rural communities were not represented The participation rate was not calculated and those who refused to take part might have different views Many participants were not obtaining prescription medicines from the pharmacy, hence, they might have less experience with generic medicines Kobayashi et al 39 8 regions in Japan A self-administered questionnaire-based study The study used a convenience sampling technique that limits generalization of the results The study design was cross-sectional; hence, the changeover time in the behavior towards generic medicines cannot be assessed
In this study, only 32.5% of consumers were aware of the concept and meaning of the term "generic medicines". Of those consumers who were aware, 51% described them as "cheaper" while 18% described them as "non-original or nongenuine", 18% described them as "locally made medicines or made by a different company" and only 13% described them as "a different brand of medicine with the same content". Only 42% had experience of generic medicines while 13% were not sure and 45% did not use generic medicines. The main reasons given by those who used generic medicines were that they were the same medicine with the same effect (40%), cheaper (36%), or were supplied by their hospital (21%). The majority of those who had not used generic medicines (55%) reported that they were not willing to use them. The main reasons for refusing generic medicines were primarily related to negative perceptions, with 27% believing that generic medicines are less effective, 27% thinking that they have a low safety profile, 25% thinking that they are of a lower quality (due to their cheaper price), and 26% reporting that they did not have enough knowledge about generic medicines to decide. The authors concluded that many consumers in Malaysia are not aware of generic medicines. 36 Abzakh et al 37 investigated the relationship between risk dimensions (financial risk, performance risk, physical risk, time risk, social risk, and psychological risk) and resistance to use of generic medicines in Klang Valley, Malaysia. In this study, 456 consumers who refused generic medicines and purchased original brands completed a self-administered questionnaire (response rate 91.2%). The results showed that physical risk (defined as "concerns about dangers to the individuals' health and to their physical energy resulting from using generic drugs") and performance risk (defined as "discrepancy between the product performance and consumer expectation and can be considered as a concern that the purchased product might not perform as the consumer expects and so will not deliver the benefits as perceived") had a positive relationship with resistance to use of generic medicines. In this study, other risk dimensions including financial risk, time risk, social risk, and psychological risk were not significantly related to resistance to generic medicines. 37 Hoshi and Kimura 38 conducted a survey in the Kanto area of Japan to explore the perceptions and awareness of outpatients' and medical staff regarding generic medicines (only patient results are reported here). In this study, 82.2% of outpatients surveyed knew about generic medicines. However, only 11.3% reported having used them, and 65.4% did not know the price difference between generic medicines and their counterpart brand medicines. Approximately 60% of participants reported that they would be willing to accept generic substitution if generic medicines were cheaper. The three main reasons for outpatients not using generic medicines were: not prescribed by their physicians, lack of awareness of generic medicines, and concerns about use of generic medicines. The authors concluded that educational efforts need to continue using different methods, including the media, and that health care professionals need to support use of generic medicines by counseling patients and recommending that their patients use them. 38 Kobayashi et al 39 conducted a study in Japan to evaluate patients' understanding and attitudes towards generic substitution and their willingness to use generic medicines. Their results showed that 68.4% of patients knew the term "generic drugs". However, only a small percentage (18.4%) of participants who knew of generic medicines had an experience of generic substitution. Of those who knew the term, 54% were willing to accept generic substitution. The majority of the respondents had the correct knowledge that generic medicines and brand medicines contain the same active ingredients (71.1%) and that generic medicines are less expensive (86%). However, less than 50% of respondents were aware of the price difference among generic medicines, the possibility of generic substitution at community pharmacies, and other aspects related to generic medicines, such as additives. The main reasons given by those who accepted generic substitution (n=142) were recommendation by physicians (48.6%) and pharmacists (33.1%). In this study, younger patients (,60 years) had more awareness of generic medicines than older patients (81.9% versus 53.4%, P,0.01). Also, women were more aware of generic medicines than men (70.4% versus 64.1%, P,0.05). For willingness to accept generic substitution, there was no statistically significant association between demographic variables (sex, age, or region) and willingness to accept. However, patients with experience of generic substitution were more willing than others to accept it. The authors concluded that many Japanese patients have a low perception of generic medicines. Also, given that patients were only aware of some points, awareness campaigns should cover all other aspects of generic medicines. Health care professionals need to have the correct knowledge about generic medicines because most patients relied on their advice regarding taking them. 39 Ahire et al 40 conducted a survey of 100 participants with a science background and 100 participants from the general population in Maharashtra and Rajasthan, India, to evaluate their understanding of and preferences for generic medicines. For the consumers with a science background, 60.86% stated that generic medicines had the same effectiveness and 39.21% stated that they adhere to the same FDA guidelines as the brand medicines. However, 73.92% were not currently using generic medicines. Moreover, 86.95% of participants had never been recommended to switch to a generic medicine by their health care professional (physician or pharmacist). For consumers without a science background, 75% stated that they were familiar with generic medicines. Interestingly, only 8.3% stated that the cheaper brands of the same medicine (ie, generic versions) had the same effectiveness as the more expensive brands. Further, 83.33% stated that generic medicines are not as safe as brand medicines. Importantly, 72% reported that they would switch to a generic medicine on the recommendation of their physician. The authors concluded that, because most patients follow their doctor's prescription, most would not accept generic substitution. Hence, physicians need to prescribe generic medicines as part of promoting them to their patients. 40 
Studies from the Middle east
Five Middle Eastern studies were identified. A summary of the characteristics of these studies is shown in Table 4 . Sharrad and Hassali 41 conducted a qualitative study exploring consumers' perceptions and knowledge of generic medicines in Basra, Iraq. This study showed that participants were not familiar with the term "generic medicine" and that the term "commercial medicine" is the most common term used to describe generic medicines. Moreover, most participants were not aware of the concept of generic medicines in terms of active ingredients and scientific names. Cheaper price, availability of generic medicines in pharmacies, recommendation by health care professionals, country of origin 
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Patient knowledge, perceptions, and acceptance of generic medicines of the medicine, and reputation of the drug company were important facilitators of generic medicine use in this study population. Barriers to generic medicines were doctors' reluctance to prescribe generic medicines, potential confusion due to use of different medicine brands, stability and consistency of using one brand, and the presence of counterfeit medicines. Most participants reported that they would accept generic substitution only with the approval of their physicians, with only a few stating that they would accept a pharmacist's recommendation. In this study, education on generic medicines by both physicians and pharmacists seemed to be the most effective way to promote generic medicines to patients. The authors concluded that there is a gap in consumers' knowledge about generic medicines in Iraq. Therefore, there is a need for education and interventions to better inform patients about the uses and benefits of generic medicines. 41 Toklu et al 42 conducted a study in Istanbul, Turkey, to evaluate the knowledge and attitudes of community pharmacists, physicians, and patients towards generic medicines (only the results related to patients are reported here). In terms of efficacy, only 24% of patients indicated that generic medicines are not different to brand medicines, 53% indicated that some generic medicines are different, 7% felt that all generic medicines are different, and 14% had no idea about the difference. Ten percent and 26%, respectively, reported that they would "directly accept" generic substitution if it was recommended by pharmacists and physicians. Approximately 70% needed to be persuaded before they would accept generic medicines. However, only 16% would strictly refuse generic substitution by pharmacists while 3% would do so even if this was initiated by the physician. There was no relationship between acceptance of generic medicines and age, sex, and income. However, there was a negative association between acceptance of generic medicines and education level, ie, more highly educated patients were less likely to accept generic substitution. The authors concluded that this study population held misconceptions and had insufficient knowledge about generic medicines, and identified a need for patient education about generic medicines. 42 The study was conducted in one city and hence it cannot confidently be generalized to the whole country; the study is also limited by the topics covered and questions addressed in the interview and the analysis and coding process of the researcher Toklu et al 42 Istanbul The study was conducted in only two hospitals, so it might not be possible to generalize the results to other parts of the country There were missing responses to many of the statements in the survey, which might have affected the results Albarraq 45 Taif, Saudi Arabia
An intervieweradministered questionnaire-based study A total of 450 participants were included in the study; 17.1% were medical professionals
The study was conducted in one city; thus, findings cannot be generalized to other parts of the country The study employed a convenience sampling technique; also, response rate was not calculated and accordingly the percentage of those who declined to participate is not known as they may differ from those who were willing to participate The study included 17.1% participants from the medical field. Thus, the study included not only the general public but also health care professionals El-Dahiyat and Kayyali 43 conducted a study in Jordan to evaluate perceptions about generic medicines in patients with chronic illness. The study findings showed that the majority of participants (63.5%) would accept generic substitution only at their own request, with 27.75% reporting that they preferred to be prescribed well-known brands. Moreover, 36% believed that a more expensive medicine is a better one. However, most participants (79%) stated that the cost of the medicine should be taken into consideration when prescribing. Most participants (83%) considered that medicine prices in Jordan are generally very expensive, and 78.25% stated that use of generic medicines would lead to substantial cost savings. Thus, the authors concluded that the main factor facilitating utilization of generic medicine is their cheaper price, given that other medicines are much more expensive. 43 Al Ameri et al 44 conducted a study of renal patients in the United Arab Emirates to explore their knowledge and awareness of generic medicines and generic substitution. In this study, 60% of participants indicated that they were familiar with the terms generic medicines and brand medicines. However, only 33% believed that generic medicines are always equivalent to brand medicines. Sixty-four percent of participants were aware of generic substitution. Twenty-nine percent were taking generic prescription medicines, 39% were not taking any, and 32% were not sure. Only 33% thought that use of generic medicines would not influence their compliance with medication. In the event of a minor condition, 50.27% of patients reported they would accept generic substitution, while only 24% reported that they would do so for a chronic illness. The majority of participants (69%) would accept generic substitution if recommended by their hospital physician. Almost half of the participants (47%) would not accept the generic version of cyclosporine if it became available on the local market. The authors concluded that many patients have negative perceptions about generic medicines and generic substitution. 44 Albarraq 45 conducted a study in Taif, Saudi Arabia, to explore consumer perceptions of generic medicines. Most participants (62.7%) reported that they preferred to use brand medicines rather than generic medicines. Only 34.9% were willing to accept generic substitution on the recommendation of a pharmacist. The majority stated that they would need to confirm with their physicians before accepting generic medicines, either for all medicines (49.6%) or for some (15.6%). In this study, 60.9% stated that generic medicines were always or sometimes of low efficiency compared with brand medicines. Only 37.1% disagreed that generic medicines cause more side effects than brand medicines. The author concluded that consumers in Taif had misconceptions about generic medicines and generic substitution. 45 
Studies from europe
Twenty-four European studies were identified. A summary of the characteristics of these studies is presented in Table 5 . Heikkilä et al 46 conducted a study in Finland to explore customers' and physicians' attitudes, views, opinions, and experiences during the first year after introduction of mandatory generic substitution in 2003 (physicians' results are not reported here). Two separate studies were conducted with consumers. One study targeted consumers who refused generic substitution and the other study included customers who accepted generic substitution at least once. The main reasons for refusing generic substitution were a positive experience with their current brands of medicines (65%), wanting to discuss with their physicians before accepting generic medicine (42%), and the price difference being too small (35%). In this group, 43% agreed that cheaper medicines are effective and 63% disagreed that interchangeable medicines (mostly generic medicines) are not safe. Consumers under 60 years of age were more likely than older consumers to consider interchangeable medicines as being effective and safer. In the second study, the main reasons for accepting generic substitution were the cost saving (84%) and recommendation by the pharmacist (72%). In this group, 66% considered that cheaper medicines are effective and 77% disagreed that interchangeable medicines are not safe. Consumers under 60 years of age were more likely than their older counterparts to consider interchangeable medicines to be effective. 46 Halme et al 47 conducted an adaptive conjoint analysis questionnaire-based study in Finland to evaluate the preferences of patients for generic and branded OTC analgesic medicines. In this study, the most important considerations when selecting an OTC analgesic for headache were price and brand (33%), time until onset of action (25%), and source of information (25%), with only 17% considering place of purchase to be important. The participants were classified into five clusters of characteristics for analysis: cluster 1 (rapid onset, 19%); cluster 2 (low price or price conscious, 18%), cluster 3 (brand or brand loyal, 16%); cluster 4 (rationale low price, rapid onset, and pharmacist and physician as the preferred source of information, 27%); and cluster 5 (authorityoriented, pharmacy is the preferred place of purchase, and pharmacists and physicians are the preferred source of information, 20%). The authors concluded that almost half of the participants were sensitive to cost, while the rest had 
Finland
Adaptive conjoint analysis questionnaire-based study A total of 256 university students were included in the study The study was conducted with university students (ie, a homogenous group of young, educated, and mostly healthy participants), thus, it is difficult to generalize the results to the wider population The study explored preferences of use of OTC ibuprofen for headaches; thus, generalization to other OTC medicines and prescription medicines might not be possible The study focused on three groups of medicines, namely AeDs, antidepressants, and the third group included other substitutable medicines but some classes were excluded, such as anti-infective agents The patients' general practitioners excluded 6.4% of the patients; however, it is believed that this did not affect the results in any way The response rate is low; however, the characteristics of non-respondents in terms of age, sex, and medicine group were not different from the participants Roman 67 The Netherlands A survey-based study using a semi-structured questionnaire In a hypothetical pharmacy setting, 106 patients with pyschosis/schizophrenia were confronted with generic substitution using two scenarios; in one scenario, patients were given information about generic substitution while in the second one it was conducted without explanation The patients reported their expected adherence to the brand antipsychotics in front of the interviewer, which might have led to a socially desirable answer The explanation given to the patients by the hypothetical pharmacist was very brief; thus, giving the patients more information might lead to a different outcome Gill et al 68
Australia (Sydney), Finland (Helsinki), and Italy (verona)
A qualitative study (unstructured interviews) using narrative inquiry technique with critical event analysis The total number of participants was 30 (10 customers were interviewed in each city) The study focused on pharmacists and patients at the point of substitution
The study findings cannot be generalized to the whole population
The study did not evaluate the factors related to patients who became fully accepting of generic substitution Denoth et al 69 Lausanne, Switzerland A cross-sectional questionnairebased study A total of 991 out of 1,800 questionnaires were distributed and only 393 were returned (response rate 21.8%) Low response rate is one of the study limitations
The study was conducted in one town in one canton in Switzerland; thus, it might be difficult to generalize the findings to the whole population or country
The study included only some conditions, which are considered benign cases; thus, different and more serious conditions may have led to different outcomes Note: Heikkilä et al conducted a large study and the findings were published in three papers. [48] [49] [50] Abbreviations: AeD, antiepileptic drug; OTC, over-the-counter. 
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Patient knowledge, perceptions, and acceptance of generic medicines the physician's choice (43%), and the price difference being too small (19%). Other reasons included: not being introduced to generic medicines (15%), wanting to consult their physician before acceptance (14%), and uncertainty about equivalence due to debate in the media (12%). The authors concluded that economic factors were not the major factors for the participants' decision to refuse generic substitution. Physicians and health care professionals could play a major role in the promotion of generic medicines and hence help in containing medicine costs. 50 Rozano Suplet et al 51 conducted a survey in northern Spain, to evaluate consumers' perceived risks when using or buying generic medicines in Spain. In this study, the risk dimensions were performance risk, physical risk, social risk, psychological risk, and financial risk, and their relationship with the overall risk of use of generic medicines. The study findings showed that both perceived psychological risk (measured by three statements, "feel uncomfortable purchasing these products", "feel worry caused by doubts about purchasing the product", and "believe it is imprudent to buy generic drugs") and physical risk (measured by the statements "worried about the side effects that the drug can cause in you or a member of your family", "believe that consumption can endanger health", "worried about the possible physical harm that can come from consumption") have a direct and positive effect on the overall perceived risk. In this study, performance, financial, and social risks contributed indirectly to overall risk via the psychological risk. Thus, the perceived psychological and physical risks need to be addressed and patients need to be assured by health care professionals about the safety, quality, and efficacy of generic medicines in order to reduce the perception of risk associated with use of generic medicines. 51 Sicras-Mainar and Navarro-Artieda 52 conducted another study in Spain to evaluate patients' opinions regarding the use of generic medicine. The study targeted patients aged $40 years and diagnosed with hypertension or hyperlipidemia who had been on the original brands of amlodipine or simvastatin before using the generic version, and it was at least one year since the generic substitution. Of the participants, 47.3% were taking amlodipine while 52.7% were on simvastatin. In this study, only 55.3% reported that they have been provided with adequate information when the generic substitution occurred. While 72.9% mentioned they had confidence in generic medicines, only 7.3% stated that they would choose a generic medicine if they could. Regarding their perceptions of generic medicines, 66.8% reported they are of the same quality while 42.3% reported that they cause more side effects. other preferences and considerations when selecting an OTC analgesic, which included brand and advice from a health care professional. The concomitant effect of price, brand, and other factors was an important finding in this study. 47 Heikkilä et al 48 conducted a population-based survey in Finland to study consumers' opinions and attitudes towards generic substitution 5 years after its introduction and to explore perceptions about generic medicines. In this study, 34.3% allowed generic substitution, 8.6% refused it, 16.3% had the experience of both accepting and refusing it, while 40.7% had no experience of generic substitution. Most respondents (80.9%) believed that cheaper medicines are effective. In this study, 79.3% stated that choice of medicine was the domain of their physician. Moreover, 82.4% were confident that their physician would choose the most suitable product for them. However, 86.2% stated that they would rely on their pharmacists if they were unsure about the product. The main reasons for accepting generic substitution were cost saving (65.9%), recommendation by a pharmacist (65.8%), and lack of availability of the prescribed brand medicine in the pharmacy (19.6%). In terms of demographic characteristics and refusing generic substitution, female sex, older age, and use of prescription medicines were associated with refusal of generic substitution. 48 The same researchers 49 also explored medicine-related factors that influence a patient's choice of prescription medicines, with special interest in the differences between those who accepted generic substitution and those who refused it. In this study, cost of the medicine (72%), familiarity with the product (56%), and product availability (42%) were the three main factors influencing the choice of medicine. Country of origin of the product (25%), splittability (24%), excipients used (16%), manufacturer (10%), and brand name (8%) were also reported to influence the choices made by patients, albeit to a lesser extent. However, the study participants did not consider other characteristics, such as color, shape, and packaging design, to be important. Familiarity was the most important factor reported by those who refused generic substitution, while price was the most important factor for those who accepted it (price, 45% versus 83%, and familiarity, 71% versus 45%, respectively). 49 Heikkilä et al 50 explored the reasons behind patients' refusal of generic substitution. In total, 144 of those who refused generic substitution responded to a question addressing the reasons for refusal (the participants could choose one or more of 13 factors listed for this question). The main reasons were a satisfaction and positive experience with the current product (53%), agreement with the physician to follow Patient Intelligence downloaded from https://www.dovepress.com/ by 54.70.40.11 on 17-Oct-2019 For personal use only.
Interestingly, only 36.1% indicated generic medicines take the same time to produce the desired effects. Moreover, 61.5% were more confused by the use of generic medicines. The majority of participants (81.8%) reported that they took all the medicines prescribed for them. 52 Figueiras et al 53 conducted a study in Portugal to evaluate the impact of type of disease (influenza, asthma, and angina) on the level of agreement with use of generic medicines. Participants in this study had a relatively positive belief in the efficacy of generic medicines and their similarity to original brand medicines. While there was no association between sex and belief, younger and more educated participants had a more positive belief in the efficacy of generic medicines but a lower belief in their similarity compared with the older participants. The study findings showed that type of disease had a strong influence on level of agreement with use of generic medicines, with acceptance of generic medicines significantly decreasing when the disease was perceived as being more serious (mean agreement score [range: 1 {strongly disagree} to 5 {strongly agree}] 4.07±0.74 for influenza, 3.95±0.86 for asthma, and 3.89±0.88 for angina; P,0.001). In this study, there was no significant difference between participants in terms of demographic characteristics and level of agreement with use of generic medicines for any of these three illnesses. The authors concluded that there is an association between participants' belief about use of generic medicine and the type of disease they are taking these medicines for. 53 Figueiras et al 54 conducted a study in Lisbon, Portugal, to evaluate the general public's beliefs about generic medicines and also to develop a generic medicines belief scale. Their research consisted of a pilot followed by a main study (here only the results of the main study are presented). The study findings showed that participants had a moderate to strong level of belief in generic medicines but a moderate belief in the similarity of generic medicines with original brand medicines. No statistically significant difference was found between belief in generic medicines and sex. However, older subjects were more likely to have a stronger belief in similarity with the original brand than the younger group (mean score 3.13±0.61 for those aged $24 years, 3.29±0.63 for those aged 25-44 years, 3.39±0.59 for those aged 45-64 years; P,0.002). More educated subjects were more likely to have a stronger belief in the efficacy of generic medicine (mean score 3.57±0.69 for $9 years of education, 3.80±0.57 for 12 years of education, and 3.92±0.54 for university graduates; P,0.001). 54 Figueiras et al 55 also conducted a study in Lisbon, Portugal, to determine the influence and relationship between disease type and lay views about the use of generic and brand medicines. The choice of a generic medicine versus a brand medicine was given for four illnesses, ie, influenza, hypertension, asthma, and angina pectoris. A signif icant interaction was found between type of medicine (generic versus brand) and type of disease, with a higher level of agreement for use of generic medicines for influenza than for angina. Moreover, regarding the efficacy of generic medicines for these different illnesses, the findings showed that belief in the efficacy of generic medicines decreased significantly the more seriously the disease was perceived. Similarly, belief in the ability of generic medicines to relieve symptoms decreased significantly the more seriously the disease was perceived. The authors concluded that their study findings highlight an important point that needs to be taken into account, ie, the association between perception of disease severity and perception of medicines (generic versus brand). 55 Figueiras et al 56 conducted another study, also in Lisbon, to evaluate the perception of illness in patients with hypertension and its association with their belief about medicines and to investigate the relationship between disease schemata (ie, perception of illness) and the choice between brand and generic medicines. This study showed a significant interaction between illness schemata and choice of generic versus brand medicine. Patients with a more negative perception of hypertension (ie, more serious schemata) were more likely to choose a brand medicine, while those with a more positive perception were more likely to choose a generic medicine. Thus, the authors concluded that perception of illness and its seriousness and belief in medicines had an influence on patient preference and choice of generic versus brand medicines for the treatment of their illness. 56 Quintal and Mendes 57 conducted a study in Coimbra, Portugal, to evaluate patients' perceptions of generic medicines and their underuse and to explore predictors of experience and willingness to accept generic substitution. All participants knew the term "generic medicines". In this study, 77.5% of participants had experience of using generic medicines and only 5.8% indicated that it was a negative experience. In total, 88.7% and 64.5%, respectively, reported that they were willing to accept generic substitution on the recommendation of physicians and pharmacists. Their main sources of information regarding generic medicines were physicians (55.6%), pharmacists (50.4%), public campaigns (27.3%), health magazines (16.1%), and the Internet (14.6%). There were positive associations between a correct understanding of generic medicines and these Patient Intelligence downloaded from https://www.dovepress.com/ by 54.70.40.11 on 17-Oct-2019 For personal use only.
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Patient knowledge, perceptions, and acceptance of generic medicines variables, ie, experience with generic medicines, higher education, and discussion with physicians. According to the patients, the main reasons for low utilization of generic medicines in Portugal are a lack of prescribing by physicians, lack of trust on the part of patients regarding the effectiveness of generic medicines, and no information being received about these medicines. For those who had experience with generic medicines, the main reason for accepting these medicines were recommendation by a physician (65.3%) or a pharmacist (19.8%). Predictors of experience with generic medicines were having a chronic disease, discussion with a physician, and the perception that generic substitution is cheaper for the patient. Predictors of willingness to accept generic medicines based on physician recommendation were correct knowledge, discussion with the physician, experience of generic medicines, and the perception that generic substitution saves patients' money. The authors concluded that patients need to be provided with more information about generic medicines. Thus, health care professionals, ie, physicians and pharmacists, should be encouraged to educate patients about generic medicines rather than focusing their efforts on public education campaigns. Physicians in particular could play a major role in promotion of generic medicines by recommending and prescribing them for their patients. 57 Palagyi and Lassanova 58 conducted a study in Slovakia to evaluate patients' attitudes towards generic medicines and to explore their experience of using these medicines. Of the respondents, 33.8% wanted to know the type of product they were using, ie, whether it was a brand or generic product. Regarding the term "generic medicinal product", 44.4% described it as "a product with a favorable price", 35.9% described it as equivalent to the original product, 16.6% felt it to be a lower quality product, and the rest (3.1%) used other descriptions. In this study, 61.1% had no distrust of using generic medicines. The majority of respondents (78.6%) who believed generic medicines are equivalent to original brands had no doubts about using these medicines, while only 21.8% of those who believed generic medicines to be of lower quality had no doubts about using them. Younger participants (aged #30 years) were more likely not to have doubts about generic medicines, and 56.5% preferred medicines with a lower copayment. However, only a few (15.9%) of those who had negative beliefs about generic medicines preferred medicines with a lower copayment (P,0.001). The authors concluded that a lack of information about generic medicines could contribute to doubts among patients about their use. Thus, educational interventions for patients are important to dispel any negative beliefs and misconceptions. 58 Frisk et al 59 conducted a cross-sectional study to evaluate patients' experiences with generic substitution 5 years after its implementation in Sweden. Thus, the study targeted patients who were visiting pharmacies to collect their own medicines and had experienced generic substitution at least once since the introduction of the substitution. The study findings showed that 60.2% did not have any difficulty related to generic substitution, while 39.8% reported at least one concern or negative experience. The negative experiences reported by participants were that the generic medicines were less effective (10.6%), confusion about which medicine/ medicines to take (10.5%), the side effects of generic medicines (worse or different side effects, 10.3%), and medication errors (eg, taking the wrong medicine or taking both the old and the new brand, 6.8%). Such concerns need to be addressed, and future plans need to consider revising the criteria of generic medicines and brand interchangeability. 59 Kjoenniksen et al 60 conducted a mail survey to evaluate patients' attitudes and experience with generic substitution 3 years after its implementation in Norway. The questionnaires were mailed to a sample of 386 patients representing two groups (ie, patients taking more than eight medicines and a control group taking 3-7 medicines). Twenty-four percent of participants indicated that their physicians had given them information about generic substitution, while a larger proportion (53%) indicated that the pharmacist had done so. The participants reported that personal monetary/financial savings were a requirement before they accepted generic substitution. However, 27% reported that they would never accept the offer of generic substitution. Forty-nine percent of participants in this study reported that they had experience of generic substitution, and 64% of patients on eight medicines or more had experienced a generic switch compared with only 36% of the control group. Combined information from both physicians and pharmacists resulted in the highest rate of substitution. Regarding patients' experiences of generic substitution, 36% of those who accepted generic substitution mentioned at least one negative experience. Overall dissatisfaction was stated by 20%, while 18% felt that generic medicines were of lower efficacy and 12% reported more side effects compared with the original brand. The authors concluded that about two-thirds of patients who accepted generic substitution were satisfied with the switch. However, there was still a considerable proportion of patients who resisted generic substitution and perceived it as not being equivalent to original brands. 60 Patient Intelligence 2014:6 submit your manuscript | www.dovepress.com
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Alrasheedy et al Toverud et al 61 conducted a qualitative study in Oslo, Norway, to evaluate the attitudes and experiences of generic substitution in patients with hypertension. The study included 22 hypertensive patients who had experienced of using brand medicines and switching at least once to a generic version.
The study findings showed that many participants were not taking their medicines as instructed. Most were not aware of what is meant by the term "generic medicine", with only a few stating that a generic medicine is a product that contains the same active ingredient(s) but may have different excipients. Many patients reported that they requested to be given brand medicines to "feel safe" and followed the physician's choice. However, some participants indicated that they would not be reluctant to accept generic medicines if advised to do so by both physicians and pharmacists. Some participants had negative perceptions about generic medicines in terms of their quality, efficacy, and safety. Many patients felt that pharmacists were too active in offering generic substitution. Thus, some patients felt uncomfortable, especially those who did not want to switch to generic medicines, while many thought that pharmacists were too keen to sell their own cheap medicines. Therefore, in this study, patients hoped that physicians would play a more active role in telling them about generic medicines and generic substitution. 61 Lebanova et al 62 conducted a study in Bulgaria to evaluate patients' attitudes and knowledge of generic medicines. In this study, only 11% reported that they knew the difference between generic brand name medicines, while 46% did not know and 43% were not sure about the differences. Moreover, only one-third of participants with chronic disease knew the difference between generic and brand medicines. In this study, almost all participants, including those with chronic disease (94%), preferred original brand medicines over generic medicines. Most participants (79.6%) reported that they were mostly prescribed original brands by their physicians. Moreover, according to the authors, given that generic substitution by pharmacists is not allowed in Bulgaria, physicians play an essential role in this process. Also, lack of knowledge or insufficient information about generic medicines had a great influence on patients' acceptance of and preference for generic medicines. 62 Himmel et al 63 conducted a study in Germany to evaluate patients' attitudes towards generic medicines. In this study, 63% of participants felt that they were aware of the difference between generic and brand medicines, and had been informed of the difference via the media (65%) and/or via their physician (52%). Patients with 10 or more years of education were more likely to know the differences than those with less education (74.6% versus 51.8%, respectively). In this study, 36.7% of patients believed that inexpensive medicines are inferior to brand medicines. Older patients had a more negative attitude towards generic medicines, while those with a higher level of education and those with experience of generic medicines/generic substitution had a more positive attitude. Also, 50.5% (n=112) of those who could remember being offered a generic substitution stated that they had been skeptical about it. Among those who had experienced generic substitution (n=222), approximately 30% were not satisfied with the information provided to them about generic medicines by their physicians; 13.2% reported more side effects, and 12.2% pointed out that their generic product was less effective than the brand medicine. This study highlighted a significant association between skepticism concerning generic substitution and not being well informed about the substitution, and also a strong association with the perception that cheaper medicines are inferior to brand products. 63 Hensler et al 64 conducted a survey in Germany and other German-speaking countries to investigate patients' attitudes towards generic substitution of AEDs. The respondents indicated that the effectiveness of their AEDs was their main consideration when selecting AEDs. They were more resistant to the use of generic AEDs, but were neutral towards use of generic medicines for other acute and short-term medical conditions. In this study, 61% preferred not to use generic medicines for epilepsy even if it would save costs, and 77% reported that cost should not be an important factor when selecting therapy for epilepsy. In this study, 70% of participants felt that they would be uncomfortable not receiving the specific product prescribed by their physician. 64 Al Ameri et al 65 conducted a study in the UK to canvass the opinions of renal patients on generic substitution. Seventy percent of participants reported that they knew the terms "generic medicines" and "brand medicines", and 54% indicated that they were aware of generic substitution. The vast majority of participants (84%) thought that generic medicines are not equivalent or are only sometimes equivalent or were unsure about their equivalency and quality compared with brand medicines. Most patients who were taking generic medicines were dissatisfied (14%, n=8) or not sure about their satisfaction (53%, n=29). More than half (55%) were concerned that use of generic medicines may negatively influence their adherence to medication. Irrespective of their renal transplant, 55% reported that they would accept generic medicines in the case of mild illness, while only 34% would accept these medicines in the case 
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Patient knowledge, perceptions, and acceptance of generic medicines of chronic conditions. Among those who responded to the question related to provision of information about generic medicines, 79% (n=53) stated that no information about generic medicines or substitution had been provided to them. Only 19% were aware of the availability of generic cyclosporine and only 23% reported that they would agree to accept a generic substitution of their brand of cyclosporine. The authors concluded that many renal patients had doubts about generic medicines. Thus, education and reassurance are important in promoting the use of generic medicines and to enhance patient acceptance. 65 Rathe et al 66 conducted a study in Southern Denmark to evaluate the association between generic switching or substitution and patients' beliefs, attitudes, and experiences. Their study focused on three groups of medicines, namely AEDs, antidepressants, and a third group which included some other substitutable medicines. The percentages of patients who had experienced a generic substitution comprised 35.3%, 26%, and 32.6% for the antidepressant group, AED group, and other substitutable group, respectively. The study findings showed that previous experience of generic switches within the index Anatomical Therapeutic Chemical (ATC) code 66 and younger age group were significantly associated with the experience of generic substitution. Conversely, having more than five substitutions in other ATC codes and negative views about generic medicines were negatively associated with the experience of generic substitution. However, there were no significant associations between generic substitution and medicine group, number of medicines the patients were taking, and their general belief about generic medicines. 66 Roman 67 conducted a study in the Netherlands to evaluate the attitudes of psychiatric patients (with psychosis/ schizophrenia) towards generic substitution of oral atypical antipsychotic agents. In a hypothetical pharmacy setting, 106 patients with psychosis/schizophrenia were confronted with generic substitution using two scenarios. In one scenario, patients were given information about generic substitution while in the second one generic substitution was done without explanation. In this study, 73% of patients reported that they would be unlikely to accept generic substitutions for their antipsychotic medicines if offered them by pharmacists. Previous experience of switching their antipsychotic medicines or of generic substitution at the pharmacy was not associated with intention to use generic versions. The vast majority of respondents (86%) preferred their current anti psychotic brand medication and only 4% preferred the generic version while the rest (10%) were neutral. The major reasons given were familiarity with the current brand (73%), that it had been prescribed by the psychiatrist (23%), and a belief that it would give a better outcome (8%). In this study, the vast majority (87%) refused generic substitution. The main reasons behind this were its different packaging (50%), no belief in its effectiveness because it was not recommended by their psychiatrist (28%), and 10% believed that the pharmacist might have made a mistake as the medicine looks different. In this study, 52% reported that they would consult their psychiatrist before accepting a generic version. Overall, based on differences in physical and external appearance, the psychiatric patients in this study considered the generic versions of their brand antipsychotic medicines as being "different medicines" from the brand versions, even after it was explained that they have the same active constituent. 67 Gill et al 68 conducted a qualitative study to explore customers' experiences with generic substitution in Sydney, Australia, in Helsinki, Finland, and in Verona, Italy. The study showed that unawareness of substitution was common, especially when customers or patients were offered generic substitution for the first time. As a result, patients were confused and suspicious of it. However, some patients, although aware of the general concept, were reluctant to accept the generic substitution, avoiding introduction of something new into their life. Moreover, when customers were confronted with generic substitution, they were confused as to why they were being offered something that seemed to be different to what had been prescribed by their physician. Thus, as a reaction to the situation, they wanted to be sure of the quality and efficacy of the generic version. Further, in Finland and Italy, even those who accepted generic substitution still wanted to consult their physician regarding the generic medicine. Moreover, because customers trusted their physicians, they were skeptical as to why the pharmacist was offering the generic substitution. Most of them thought the motive behind the pharmacist's offer was financial benefit. In Australia, the customers interviewed felt that financial benefit was behind the behavior of both physicians and pharmacists. In general, many participants in this study had misconceptions about generic medicines and manufacturers of generic products. 68 Denoth et al 69 conducted a study in Lausanne, Switzerland, to determine the preference of participants for generic medicines and brand name medicines for the treatment of acute and chronic illnesses. To achieve their objective, the study assessed preference by willingness to pay for brand medicines in eight hypothetical scenarios, namely acute bronchitis (scenario 1); a twisted ankle (scenario 2); heartburn (scenario 3); an acute urinary infection (scenario 4); hypertension (scenario 5); Patient Intelligence downloaded from https://www.dovepress.com/ by 54.70.40.11 on 17-Oct-2019 For personal use only.
Dovepress
22
Alrasheedy et al knee arthritis (scenario 6); non-steroidal anti-inflammatory drug-induced heartburn (scenario 7); and hypercholesterolemia (scenario 8). For the eight scenarios, 65.1%-70.5% of participants stated that they were not willing to pay for brand medicines rather than the generic versions (willingness to pay, 0). Participants with disease (acute or chronic) were willing to pay more for brand medicines than participants in good health. This difference was statistically significant for all the scenarios involving participants with acute illness, but only so for four of the scenarios involving participants with chronic illness. Moreover, participants with chronic disease showed a significantly higher willingness to pay than those without chronic disease for three of the four scenarios involving chronic conditions. Overall, this study showed that many participants believed there was no additional value in using brand medicines. 69 
Studies from Africa, Latin America, and the Caribbean region
There were three studies identified from these regions. One study was from Jamaica (Caribbean region), one was from South Africa, and one was from Brazil. A summary of the characteristics of these studies is presented in Table 6 . Gossell-Williams and Harriott 70 conducted a survey in Jamaica to evaluate patients' knowledge of generic medicines and their sources of information. Most patients (63.6%) were not familiar with the term "generic medicine" or its meaning. Even among those who were familiar with generic medicines, many described them as a cheaper brand rather than a cheaper, equally effective alternative brand. Among those who knew of generic medicines, physicians (n=288) and pharmacists (n=35) were the major sources of medicine information. There was no association between acceptance of generic substitution and income, medical insurance coverage, or drug adherence. Most patients reported that they would follow their physician's prescription whether a brand medicine or a generic medicine, and would not request a generic substitution at the pharmacy because they considered that their physician knows best. The authors concluded that patient acceptance of generic medicines is determined by physicians' confidence in generic medicines and willingness to prescribe them.
Patel et al 71 conducted a qualitative study in South Africa to explore consumers' knowledge of the quality of medicines and whether they used generic medicines. In this study, participants lacked knowledge about generic medicines and perceived them as being of poor quality, with some participants even describing them as "fake" medicines, mainly because of their cheaper price or because they are given freely at government health facilities. The major facilitator of generic acceptance was a recommendation and prescription by the physician. However, recommendation by the pharmacist or drug dispenser played a minor role in acceptance of generic substitution. 71 Bertoldi et al 72 conducted a survey in Pelotas, Southern Brazil, to explore consumers' knowledge and use of generic medicines. An inspection of the medicines used and available in participants' homes revealed that 51.2% were brand medicines, 25.6% were similar medicines, 18.0% were formulated medicines, 3.9% were generic medicines, and natural or homeopathic products accounted for 1.3%. Brand medicines were more likely to be used by younger, wealthier, and more educated participants. However, generic medicines were rarely used, and there was no significant association between use of generic medicine and sociodemographic characteristics. The vast majority (86.0%) of participants stated that generic medicines are less expensive than brand medicines, and 70.0% stated that generic medicines are of the same quality as brand medicines. In this study, 56.6% were able to identify some of the features and characteristics of generic medicines in comparison with other medicines. Overall, 42% gave correct responses to all three questions about generic medicines. Sixty-three percent of the individuals surveyed reported that they generally used prescription medicines exactly as written by their physicians and did not substitute them with generic equivalents. In this study, the price of the medicine and medical prescribing were the main factors determining the use of medicines. The authors concluded that generic medicines in Brazil, although known of by many, are used by only a few. Thus, the authors recommended that health care professionals, particularly physicians, should encourage the use of generic medicines by prescribing them more often to their patients. 72
Discussion
Understanding the term "generic medicine"
In many studies conducted in different countries, the term "generic medicine" is not commonly used by medicine consumers or patients, and most are either not familiar with the term or have never heard it. 30, [34] [35] [36] 39, 41, 70 For example, only 51.6%, 68.4%, 32.5%, 36.4%, and 28.3% of participants in New Zealand, Japan, Malaysia (Kuala Lumpur and Selangor), Jamaica, and Malaysia (Penang), respectively, were familiar with the term or had heard of it. [34] [35] [36] 39, 70 On the other hand, in a few countries, such as Portugal, all patients (100%) knew the term "generic medicine" and were familiar with its meaning. 57 Similarly, in the UK, a high percentage of participants (70%) felt that they understood the terms "brand medicine" and "generic medicine". However, in practice, most of them (75%) were not aware whether the medicines they were taking were generic medicines or brand medicines. Therefore, understanding or familiarity with the term does not necessarily mean that the consumers can differentiate between brand and generic medicines. 65 In fact, this issue, ie, the terminology used by patients and consumers to describe generic medicines, is widely discussed in the literature. For example, in Iraq (an Arabic-speaking country), Adheed and Hassali reported that medicine consumers used the term "Tejari" (commercial) medicine to describe generic medicines, while they used "Asli" (original) to describe brand medicines. 41 In Alabama, USA, patients defined and described brand medicines as "the real thing", "real drugs", "real medicine", and "regular medicines", but described generic medicines as the opposite of these terms, eg, "not real medicines" or "off brand from the real thing". 27 Further, in the study conducted by Thomas and Vitry in Kuala Lumpur and Selangor, Malaysia, participants described generic medicines as cheaper brands (51%), non-original and non-genuine (18%), or local medicine or a medicine made by a different company (18%), and few (13%) described it as "a different brand of medicine with the same content". 36 In Australia, almost all medicine consumers interviewed referred to generic medicines with the term "cheaper brand". 30 
Understanding the concept of generic medicine
Understanding of the technical definition of generic medicine (ie, a medicine that contains the same active ingredient(s) and the same dose as the original brand but may contain different excipients and be marketed under a different trade name by a different company) was explored in many studies. A number of studies conducted across several countries, including Japan, New Zealand, Bulgaria, Iraq, Malaysia, and Norway, explored medicine consumers' understanding of the differences between generic medicines and brand medicines, and many reported a lack of knowledge among a high proportion of participants. 34, 36, 38, 39, 41, 61, 62 For example, in Japan, only 71.1% stated that generic medicines and brand medicines have the same active ingredients. The majority (53.7%) of patients had no idea whether the inactive ingredients are the same or not, while 12.5% wrongly believed they are the same. 39 In Norway, most of the respondents were not aware what a generic medicine is and how it differs from the brand medicine, with only a few participants being aware that it is the same medicine (ie, the same active ingredient but possibly different excipients). 61 In Bulgaria, most participants were either in the "do not know" (46%) or "not sure" (43%) category when asked about the difference between brand and generic medicines. Further, nearly 75% of patients with chronic disease do not have enough information about the difference between generic and original medicines. 62 Similarly, in Iraq, most patients were not aware of the differences between brand and generic medicines in terms of their active ingredients. 41 Similarly, in Malaysia, when defining generic medicine, only 13% selected the option "a different brand of medicine with the same content". 36 On the other hand, in the UK study, 84% of participants reported that they are aware of the availability of different brands (ie, versions) of the "same medicine", 65 
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Patient knowledge, perceptions, and acceptance of generic medicines conducted in Alabama, USA, medicine consumers reported being unwilling or hesitant to accept generic medicines for serious diseases, eg, hypertension and cancer, but were willing to use them for minor illnesses, eg, allergies and colds. 27 In the study conducted in the UK, the severity of the medical condition was reported as being a factor influencing the choice to use generic medicines, with 55% of participants being willing to accept generic substitution for a mild illness but only 34% being willing to accept generic medicines for a chronic disease. 65 In Malaysia, Al-Gedadi et al reported that medicine consumers were more willing to use generic medicines for mild conditions (eg, headache, fever, and influenza) but were less likely to use them for more serious diseases, such as diabetes. In that study, 78.3% indicated they would use generic medicines for mild conditions, but only 1.5% would do so for serious conditions. 35 Moreover, in Portugal, Figueiras et al investigated the impact of type of disease (influenza, asthma, angina) on the level of agreement with use of generic medicines. They showed that type of disease has a significant effect on the level of agreement with use of generic medicines, with acceptance of generic medicines decreasing significantly when the disease is perceived as being more serious (mean score 4.07±0.74 for influenza, 3.95±0.86 for asthma, and 3.89±0.88 for angina; P,0.001). 53 Figueiras et al also studied the influence of views and perceptions concerning generic medicines and their association with use of these medicines for different diseases, specifically influenza, asthma, hypertension, and angina, and found an interaction between type of disease and type of medicine selected (ie, brand versus generic medicine). The more serious the disease was perceived to be, the lower the belief in using generic medicines for treatment. 55 In a further study, Figueiras et al investigated the perception of illness in patients with hypertension and its association with their beliefs concerning generic versus brand medicines. They found a significant interaction between illness schemata (ie, perception of illness) and choice of generic versus brand medicines. Patients with a more negative perception about hypertension (ie, more serious schemata) were more likely to choose a brand medicine, while those with a more positive perception were more likely to choose a generic medicine. 56 In short, the seriousness of the medical condition is an influencing factor, and the more serious or risky the patient perceives the condition to be, the less likely they are to use a generic medicine. 53, 73, 74 Role of health care professionals in use of generic medicines There is strong evidence in the literature that both physicians and pharmacists play an essential role in the promotion of generic medicines and patients' acceptance of their use and generic substitution. 30, 34, 35, 39, 41, 46, 48, 57, 60 In Spain, the vast majority of medicine consumers (81.8%) surveyed would take generic medicines if prescribed by their physicians. 52 In New Zealand, the majority of medicine consumers would accept generic medicines based on a pharmacist's recommendations for both mild conditions (78%) and serious conditions (58.7%). 34 In Malaysia, over 75% of those surveyed indicated that they would use generic medicine on the recommendation of a physician or pharmacists. 35 In Norway, information and advice given to patients by physicians and pharmacists was an influential factor in their use of generic medicines. This study found that 84% of those who switched to generic medicines had received information, while only 27% of those who did not switch had received information. 60 In Japan, the main facilitator of acceptance of generic substitution was the recommendation of a physician or pharmacist. 39 In Finland, recommendation at the pharmacy was the reason for accepting generic medicines and substitution according to 65%-72% of patients. 46, 48 Further, in some countries, it seems that physicians have a relatively more influential role than pharmacists in convincing patients to use generic medicines. For instance, in Portugal, 88.7% would accept generic substitution based on their physician's recommendation but only 64.5% would do so on a pharmacist's recommendation. 57 In Japan, the main reasons for accepting generic medicines were the physician's recommendation (48.6%) and, to a lesser extent, the pharmacist's recommendation (33.1%). 39 In the UK, 75.3%, 33.3%, 24.8%, and 20.8% of patients reported that they would accept generic substitution if initiated by a medical consultant/hospital doctor, general practitioner, pharmacist, or nurse, respectively. 65 However, just as health care professionals can enhance use of generic medicine, they can also decrease it by prescribing, dispensing, or recommending only brand medicines. As a result, their inclination or preference for brand medicines can influence their patients' choice of medicines and hence could be a barrier to use of generic medicines. 30, 34, 38, 41, 46, 50 For example, in one study, lack of prescribing of generic medicines by physicians was the main reason cited for patients not using them. 38 In New Zealand, the top reason given for not changing a brand of medicine was the recommendation of physicians and pharmacists. 34 
Lack of information about generic medicines among patients
Most studies reported in the literature cite a lack of knowledge or unawareness or insufficient information about generic Patient Intelligence downloaded from https://www.dovepress.com/ by 54.70.40.11 on 17-Oct-2019 For personal use only. medicines among many medicine consumers. 30, 34, 36, 41, 44, 57, 62, 65 The level of knowledge about generic medicines is an important factor for acceptance and use of generic medicines because insufficient information about generic medicines is one of the main barriers to the wider use of these medicines. 30, 34, 41, 57, 62, 73 Implications for practice, policy, and future research Patients' knowledge of generic medicines and generic substitution is a prerequisite for better use and acceptance of generic medicines. However, most studies reflect a lack of adequate information about generic medicines among patients and medicine consumers. Therefore, it is important to empower patients with adequate information. Health authorities need to promote generic medicines via educational interventions and educational campaigns in hospitals, clinics, community pharmacies, and shopping malls, and also via the mass media, including television programs. Such initiatives could help to raise the level of awareness of the availability and value of generic medicines.
It is evident in the literature that direct education and advice from health care professionals about use of generic medicines is very effective, not only to persuade patients accept to generic medicines, but also to make them confident and feel more comfortable about using these medicines. Therefore, physicians need to actively inform their patients about generic medicines, and pharmacists also need to educate patients about these medicines. Therefore, health authorities need to consider this point and encourage health care professionals to play active roles in this regard. Further, as the role of health care professionals is highly influential, it is essential to ensure that they have adequate knowledge and information sources about generic medicines so that they can perform their role efficiently.
Communication and coordination between physicians and community pharmacists about generic substitution is essential to prevent confusion, doubt, and concern among patients about the process of generic substitution given that patients are often faced with a situation in which the physician is prescribing "something" and the pharmacist is offering "another thing". Such a situation makes some patients feel not only doubtful and reluctant to accept a generic medicine, but also psychologically uncomfortable even after accepting the generic medicine, which could influence their adherence with medication. Therefore, in countries where generic substitution is common practice, physicians need to be encouraged to prescribe generically or to inform patients about generic substitution in the clinic, so that they will not be surprised or confused by the pharmacist's offer of generic substitution. In countries where generic substitution is not common practice, physicians need to prescribe more generic medicines for their patients, because it is evident in the literature that patients usually follow their physician's choice and hence refuse the offer of generic substitution at the pharmacy in most cases.
Educational interventions need to cover all aspects of generic medicines, including their availability, equivalence with original brands in terms of active ingredient, quality, safety, effectiveness, and bioequivalence. It is also important to educate patients regarding the regulatory approval and registration system for medicines in their country and to assure them that all medicines, including generic medicines, undergo the same rigorous process. Also, some myths about generic medicines, eg, lower price equates to lower quality, need to be refuted.
It is evident from the literature that the price difference between generic medicines and brand medicines is a major factor that influences patients' choice. When the price difference between brand medicine and generic medicine or the amount that patients pay to get the original brand is minimal, patients prefer to use the original brand. Thus, a differential copayment system plays an important role. This system, which is applied in some countries, requires patients to pay an additional or higher copayment when they refuse a generic medicine. Therefore, in addition to knowledge and awareness, this point is an important one to be considered by health authorities and health policy makers.
It is also clear in the literature that some patient groups (eg, those with epilepsy) are relatively more resistant to acceptance of generic medicines. Patients with chronic diseases are also relatively more reluctant to accept generic medicines than patients with acute conditions. This is an important barrier that needs to be considered by health policy makers and health care professionals, and more effort needs to be made to educate these groups of patients, given it is these patients who need to take medicines for a long period of time, where use of generic medicines will enable substantial cost savings.
It is evident in the literature that lack of knowledge and awareness of generic medicines is not only a barrier to acceptance of generic medicines but could also have negative consequences, such as non-adherence with therapy, confusion due to difference in color, shape, and trade name, and potential medication errors.
There is a paucity of information concerning the ideal or optimum structure and content of educational interventions targeting patients about generic medicines, and currently Patient Intelligence downloaded from https://www.dovepress.com/ by 54.70.40.11 on 17-Oct-2019 For personal use only.
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Patient knowledge, perceptions, and acceptance of generic medicines there are no evidence-based data in the literature about the effectiveness of such interventions. Thus, it is important to identify the most suitable educational interventional programs and also to conduct studies evaluating the impact of such interventions on patients' knowledge and acceptance of generic medicines.
Limitations
The review adds to the existing information on the perceptions of patients or consumers regarding generic medicines. Nevertheless, it has some limitations. First, it focuses more on the recent literature, ie, from 1990 and onwards. However, this is justified because older studies might not be relevant to current practices. Perceptions and views do change over time, and a large number of generic medicines have been marketed in the last two decades. Thus, more patients and consumers are exposed to generic medicines. Many initiatives, policies, and promotion programs have been introduced in recent years, which might have an effect on patients' perceptions and views. Also, information technology and easy access to information about generic medicines (eg, via the Internet) has become more common in recent years. Further, registration requirements of generic medicines by regulatory drug authorities (eg, bioequivalence and its requirement criteria) are different to those of the 1970s and 1980s. Thus, including the recent literature makes this review more contemporary and more relevant to today's practice. A second limitation is that studies not published in English were excluded from this review. A third limitation is that the literature search was not done using all available databases. As a result, it is possible that some important studies might have been missed. However, the review was not intended to be exhaustive, but merely an attempt to examine the general perceptions of consumers regarding generic medicines.
Conclusion
The results of this review show that medicine consumers and patients tend to prefer original brand medicines over generic medicines. Moreover, a large body of literature has reported misconceptions and negative perceptions regarding generic medicines among patients and medicine consumers. However, although reported in almost all countries, the percentage of consumers with such misconceptions can vary widely from one country to another. Studies focusing on specific populations, eg, patients with epilepsy, psychosis, or a renal transplant, reported more negative perceptions and more resistance to use of generic medicines. The type of medical condition and its seriousness or severity, recommendation by health care professionals, price difference (ie, cost saving), previous experience of generic medicines, and knowledge/information about generic medicines were considered to be important factors affecting a patient's decision to use a generic medicine or brand medicine. There is strong evidence in the literature that health care professionals, including physicians and pharmacists, play a key role in promotion of generic medicines, patients' acceptance of their use, and generic substitution. Thus, in addition to activities designed to educate patients about generic medicines, health care professionals need to play a more active role by educating patients and recommending generic medicines more often.
Disclosure
The authors report no conflicts of interest in this work.
